References
Anions
All anions were added in the form of tetrabutylammonium (TBA + ) salts purchased from Sigma-Aldrich (USA), and used without further purification.
Preparation of thin polymer films
Poly (propylene carbonate) thin polymer films of two-component Z1/F -system were prepared by casting 1 mL chloroform solution of polymer (22 g/100 mL) containing the appropriate amount of isatin 4-nitrophenylhydrazone Z1 and tetrabutylammonium fluoride onto a large Teflon plate or directly onto the 37 cm 2 quartz plate (Z1:TBA + F -1:1.3). The solvent was evaporated slowly. Remaining solvent was not additionally removed from the polymer. Poly (propylene carbonate) was purchased from Sigma-Aldrich, St. Louis, MO, USA, Mn  50,000 by GPC). Final concentration of Z1 in chloroform solution was  5×10 -4 mol dm -3 .
NMR spectroscopy
All NMR experiments were recorded on Varian VNMRS 300MHz or 600MHz spectrometer in 5mm NMR tube. 
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Optical methods
Electronic absorption spectra were obtained on a Agilent 8453 diode array spectrophotometer (Hewlett Packard, USA). The solvents used were NMR-spectroscopy (DMSO-d 6 and CDCl 3 ; Eurisotop, France) and UV-spectroscopy grade (DMF, 99.8% for spectroscopy, Acros Organics, UK; CHCl 3 , Uvasol  , Merck, Germany) and were used without further purification. Solution fluorescence was measured in a 1 cm cuvette with FSP 920 (Edinburgh Instruments, UK) spectrofluorimeter in a rightangle arrangement. The fluorescent quantum yield ( F ) of the compounds studied in solution was determined by equations (1) and (2) using an integrating sphere (Edinburgh Instruments):
corrected to re-absorption by:
where L Sam is the area under the detected spectrum in the part of the spectrum where sample emission occurs, E Ref is area under the reflection part of the detected spectrum using the pure solvent as reference material (diffuse reflectance), E Sam is area under the reflection part of the detected spectrum after absorption by the sample and a is the reabsorbed area. All quantitative photochemical measurements were performed at 25°C in the dark, with either 370 405 nm or 591 nm epoxy-encased LED diodes (LED405E and LED591E; Thorlabs) as light sources with optical power of P=10 mW and P=2 mW, respectively. Photochemical measurements were performed using the apparatus described elsewhere ( 
Determination of photochemical quantum yields
The photochemical quantum yields of the mutual yellow hydrazone and blue azo form transformation (Ф H-A and Ф A-H ) of the studied isatin 4-nitrophenylhydrazones 1 and 2 were determined by equations (S1) and (S2) at low photochemical conversion (to eliminate the effect of back photoreaction) 4 :
where: c is the concentration change in blue azo form, I a is light intensity absorbed by the yellow hydrazone or blue azo form at the irradiation wavelength  irr using a monochromatic light source, A  is the absorbance change of the blue azo form at its absorption maximum,  A is the molar extinction coefficient of the blue azo form at its absorption maximum and t is the irradiation time.
Because the yellow hydrazone form practically does not absorb in the long-wavelength region of the blue azo form light absorption, the concentration change c of the yellow hydrazone was also determined by equation (S2). The extinction coefficient ε Aλ of the blue azo form at its absorption maximum can be calculated based on the photostationary state composition determined by 1 H NMR spectroscopy and the corresponding absorption spectrum by Eq. (S3):
where: c A is the concentration of the blue azo form.
The absorbed light intensity I a during the mutual yellow hydrazone and blue azo form transformation at the corresponding irradiation wavelengths  was determined using a Thorlabs Based on the absence of commercially available actinometer for the 590 nm wavelength, the incident light intensity I 0 at 590 nm was calculated from the manufacturer's incident optical power input of 8 mW (four epoxy-encased LED diodes Thorlabs LED591E) to cuvette volume of 3.5 mL (I 0 590 =1.1310 -5 mol s -1 dm -3 ; 1W = 4.9410 -6 mol s -1 of photons at 590 nm).
Quantum-chemical calculations
The relative stabilities of isatin 4-nitrophenylhydrazone isomers were investigated using quantumchemical calculations at the M062x 6-31+g(dp) level in vacuum. Stationary points were characterized as minima by computation of harmonic vibrational frequencies. All calculations were performed by Gaussian 16 program package. 6 
Computational details
Cartesian coordinates and electronic (E) and free (G) energies (atomic units). . Concentration changes of the blue and the yellow form of the Z1/TBA + F -photochromic system in poly (propylene carbonate) thin polymer film -back thermal reaction after initial polymer film irradiation with light of 590 nm wavelength (T = 298.15 K; k is the rate constant calculated from mono-exponential fit of concentration change of the corresponding form, t 1/2 is the half-life of back thermal reaction and G TS is the Gibbs free energy of this reaction).
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